The cytotoxic effects of cadmium chloride and mercuric chloride mixtures in rat primary hepatocyte cultures.
The toxic effects of Cd and Hg mixtures were studied using primary monolayer cultures of rat hepatocytes. Cytotoxicity was assessed by measuring the release of lactic dehydrogenase from the cells. Cytotoxic and non-cytotoxic metal levels were used. At the higher exposure concentrations (0.2 micrograms Cd.ml-1 and 2.0 micrograms Hg.ml-1), Cd was very toxic to hepatocytes whereas Hg was only marginally toxic. The combination of Cd and Hg was more toxic than predicted by summation of the individual metal toxicities. The incorporation of [35S]cysteine into protein of the cytosol and insoluble cell fraction was increased in response to Cd or Hg exposure and was directly related to cell 35S accumulation. Combinations of Cd and Hg significantly increased the proportion of total 35S which was incorporated in cell protein, an effect that was attributed to the accumulation of protein in the insoluble cell fraction. Cd uptake by hepatocytes was related to exposure concentration but was lower when Hg was also present in the incubation medium. Gel chromatography of the cytosol from Cd-exposed cells showed 3 Cd containing fractions which corresponded to the elution positions of high Mr proteins, metallothionein (MT) and low Mr molecules. When hepatocytes were exposed to Hg in combination with Cd, the MT-like fraction was no longer evident and Cd in the low Mr fraction was greatly reduced. Regardless of the presence or absence of Cd in the exposure medium, 98% of cytosol Hg in Hg-exposed cells was found to elute after the low Mr fraction, at a position equivalent to inorganic salts. This indicates that the enhanced cytotoxicity of Cd and Hg may be related to a decrease in the MT-like protein in the cytosol and not due to a direct competitive binding interaction in relation to the protein.